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Abstract
Backround: The occurrence of afebrile seizures in association with viral gastroenteritis, without
dehydration or electrolyte imbalance, is virtually unknown outside Asia. They are reported to have
a benign prognosis and not to require specific investigations or therapy.
Methods:  We report the occurrence of such afebrile convulsions in association with viral
gastroenteritis without dehydration or electrolyte imbalance, over a 3-year period, in a cohort of
14 British children.
Results: The children (5 males and 9 females, 10 Caucasians and 4 Asians) were aged 9 to 60
months (median 14.5 months). All 14 had a normal neurological examination and normal serum
biochemistry. Twelve children had generalised seizures and 2 had, in addition, absence seizures.
The number of seizures per child ranged from 1 to 8. Most convulsions were short with 85.7% of
children having the longest seizure not longer than 4 minutes. The longest duration for a seizure
was 10 minutes and occurred in 2 children. Convulsions did not recur after the first day in 10
children, 3 children had recurrences the second day and one child on the fourth day. No
convulsions recurred after 4 days.
Cerebrospinal fluid studies, computed tomography and electroencephalogram (EEG) were
performed on two children who had prolonged seizures and the results were normal. No
pathogenic bacteria were grown in any of the stools. Enzyme immunoassay detection of Rotavirus
in the stools was positive in 7 of the 10 children where it was tested. All 14 children recovered
spontaneously within a few days. On long-term follow of up to 31 months (median 16 months),
none had further convulsions and all had normal development milestones.
Conclusions: Afebrile seizures in association with viral gastroenteritis do also occur outside Asia.
Recognition of this entity should lead to reassurance of the parents. As in previously published
series, investigations such as lumbar puncture, neuroimaging and EEG are usually normal and may
not be necessary in most cases. Likewise, published data indicate that long-term anticonvulsant
therapy is not usually warranted and the prognosis seems to be reassuring.
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Background
Febrile seizures are common in children between the age
of 6 months and 6 years and carry a benign prognosis. In
contrast, the occurrence of afebrile convulsions in a child
usually necessitates investigations to identify the etiology
and estimate the prognosis. Recurrences usually lead to
anticonvulsant therapy. In addition to the parental anxi-
ety generated and the unpleasantness and cost of investi-
gations, the potential side effects of anticonvulsants have
to be carefully weighed for each individual child.
The occurrence of afebrile seizures in association with
viral gastroenteritis, without dehydration or electrolyte
imbalance, is virtually unknown outside Asia and is not
mentioned in any recent American or British pediatric
textbook. They are reported to have a benign prognosis
and do not require specific investigations or therapy.
Methods
The occurrence of afebrile convulsions in association with
viral gastroenteritis in a cohort of 14 patients in the
United Kingdom, over a 3-year period, is described and
the literature is reviewed.
Over a 3-year period, the records of all children below 16
years of age discharged from our hospital with a diagnosis
of afebrile convulsions and gastroenteritis or acute
diarrhea were reviewed. Informed consent for inclusion
was waived by our hospital ethical review committee as
the study was only descriptive, no specific investigation or
therapy were being tested, all patients were managed as
per our department clinical guidelines and all cases were
anonymised before analysis.
Results
Over a 3-year period 14 children (5 males and 9 females,
10 Caucasians and 4 Asians) aged 9 to 60 months
(median 14.5 months) were admitted to hospital for afe-
brile seizures of new onset, in association with gastroen-
teritis. All had normal development milestones, no
significant past medical problems and no medication his-
tory. There was no history of head trauma or drug inges-
tion. Prior to admission, no children had a history of
antiemetics or loperamide therapy, and only oral rehydra-
tion solution therapy had been administered at home.
None was reported to be febrile before or during the sei-
zure which precipitated admission. On admission, they
all had a normal neurological examination including
mental status, blood pressure and funduscopy were nor-
mal and none had signs suggestive of non-accidental
injury. None had clinical signs of exceeding 5% dehydra-
tion at presentation. All children remained afebrile
throughout their hospital stay, even when further convul-
sions developed while in hospital.
There was a marked seasonal distribution of the cases as
all occurred between the months of November and May,
peaking between March and May (35% occurred between
November and February and 65% between March and
May). No cases occurred between June and November.
Diarrhea occurred either the same day as the seizure in 6
children, or preceded it by a median of 1 day (maximum
4 days) in the 8 others. Twelve out of the 14 children
(86%) had generalised seizures and 2 children (14%)
had, in addition, absence seizures of the petit mal type.
The number of seizures per child ranged from 1 to 8
(median 1 seizure). Most convulsions were short with
85.7% of children having the longest seizure not longer
than 4 minutes. The longest duration for a seizure was 10
minutes and occurred in 2 children (14%).
Convulsions did not recur after the first day in 10 children
(71%). Three children (21%) had recurrences the second
day and one child on the fourth day. No convulsions
recurred after 4 days. The duration of diarrhea ranged
from 2 to 7 days (median 4 days) and the highest number
of daily stools ranged from 2 to 14 (median 5 stools).
Although none of the children had clinical evidence of
more than 5% dehydration, 4 children required intrave-
nous fluids because of vomiting and inability to tolerate
oral fluids, while all other 10 children were managed with
maintenance oral rehydration solution and antidiarrheic
diet.
All 14 children had normal full blood count, blood film,
serum urea, creatinine, electrolytes, glucose, calcium and
magnesium levels. A urine toxicology screen was carried
out in 8 children and was negative. The stools of all chil-
dren were tested for pathogenic bacteria but no Salmo-
nella, Shigella, or Campylobacter species were grown.
Enzyme immunoassay detection of Rotavirus in the stools
was positive in 7 (63.7%) of the 10 children where it was
tested, but was not tested in 4 children.
Two children who had recurrent seizures lasting 10 min-
utes underwent further investigations. Their cerebrospinal
fluid (CSF) was clear, with a normal opening pressure,
normal white cell count, glucose and protein levels, with
no organisms on Gram stain, sterile bacterial and viral cul-
tures and negative polymerase chain reaction (PCR) test-
ing for Rotavirus. They had a normal
electroencephalogram (EEG) and cranial computed tom-
ography on day 2 and their toxicology screen negative.
They were initially administered anticonvulsant therapy
(Phenobarbital and Valproate) but this was discontinued
within one week. No other children required anticonvul-
sant therapy. There was no association between age, gen-
der, duration or severity of the diarrhea on one hand and
the number or the duration of seizures on the other handBMC Pediatrics 2004, 4 http://www.biomedcentral.com/1471-2431/4/2
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(p > 0.05). There was a significant association between the
severity and the duration of the seizures (P < 0.05).
When followed up from 6 to 31 months (median 16
months), none of the 14 children had recurrences of con-
vulsions and their developmental milestones remained
normal.
Discussion
Convulsions may occur during a diarrheic illness. Chil-
dren may develop febrile seizures if fever accompanies the
diarrhea. Sometimes afebrile seizures may occur in associ-
ation with dehydration, electrolyte imbalance, hypoglyc-
emia or hypocalcemia complicating acute gastroenteritis.
Encephalopathic manifestations may also occur in associ-
ation with hemolytic-uremic syndrome following a pro-
dromal diarrheic illness. In addition, encephalopathy
may be associated with Campylobacter [1], Shigella[2] or
non-typhoidal Salmonella enteritis [3]. In contrast, the
occurrence of afebrile seizures during viral gastroenteritis
without dehydration or electrolyte imbalance is little
known in Western countries, is not reported in any recent
American or British pediatric textbooks, and, to our
knowledge, this cohort is the first to be reported outside
Asia. Since the first reports in 1993, most reported cases
have been published from Japan [4-8], Taiwan [9-12], and
Hong Kong[13]. Their occurrence is not rare as shown in
a study of 63 children with acute convulsions, where fits
with gastroenteritis were the predominant causes in chil-
dren aged 25–36 months and the second cause in 85% of
those aged 13–24 months.[12]
Benign convulsions with mild gastroenteritis could be
defined as seizures accompanying symptoms of gastroen-
teritis without clinical signs of dehydration or electrolyte
derangement and with a body temperature less than
38.0°C before and after the seizures, in children without
meningitis, encephalitis, encephalopathy or apparent his-
tory of epilepsy.[8] They may occur between the age of 3
months to 52 months (mean 20 months)[8,9], even with
mild diarrhea, without electrolyte imbalance, dehydra-
tion and fever. Eighty per cent of cases occur between
December and March, reflecting the winter prevalence of
gastroenteritis, like in our series.[9] The average reported
interval between the onset of gastroenteritis and that of
seizures is 2.3 days (range 1–6 days)[8], although up to
40% may have a convulsion before the onset of gastroen-
teritis, similar to our findings.[5] Children may develop 1
to 7 short (less than 5 minutes) generalized seizures,
tonic-clonic (65% of cases), tonic (25%), and clonic
(10%).[8,9] Two or more convulsions may develop in
75% of cases. [8,9] Although seizures are mostly brief and
often repetitive, occurring in clusters. In 60% of cases, the
seizure type may alternate during an episode between gen-
eralized and partial seizures.[5]
Full blood count, serum glucose, calcium, creatinine, elec-
trolyte levels, cerebrospinal fluid (CSF) examinations and
cultures for bacteria and viruses have been reported to be
always normal, although a few reported cases had rotavi-
rus detected in the CSF suggesting encephali-
tis.[6,7,10,14,15] Although the electroencephalogram
(EEG) after the seizures is usually normal in most
reported cases, it may be transiently abnormal in
some.[10] Computed tomography is normal as well in
most published cases, although non-specific hypodense
areas or edema suggestive of encephalitis have occasion-
ally been reported.[6]
When administered, anticonvulsant therapy is ineffective
in 58% of reported cases.[8] Follow-up EEGs, performed
from 4 to 11 months after onset of seizure, are always nor-
mal in published cases. [10] Psychomotor development
remains normal in all reported children after six month to
four year follow up, without any recurrence of convul-
sions.[5,8-11]
Rotavirus is found in the stools of 54% of published
cases.[9,10] The risk of seizure with diarrhea is reported to
be the highest when rotavirus is the offending organism,
with the relative risk of developing a seizure with a rotavi-
rus enteritis being 2.3 when compared to negative culture,
and 1.8 when compared to bacterial enteritis.[13] Small
round structured virus (SRSV) has also been found in
stools of some patients.[7]
The pathophysiology of afebrile seizures in gastroenteritis
is not fully understood. Encephalitis following hematoge-
nous rotavirus invasion of the central nervous system is
suggested by reverse transcription polymerase chain reac-
tion detection of Rotavirus RNA in the throat, blood and
cerebrospinal fluid, and anti-rotavirus IgG in the cerebro-
spinal fluid of only some affected children.[6,7,14],10
Some studies have suggested that common peptide hor-
mones between the brain and the gastrointestinal tract,
associated with spontaneous electrical epileptogenic
activity and lowered seizure threshold in some adults,
may be a contributing factor to the occurrence of afebrile
convulsions during gastroenteritis.[14] Carnitine concen-
trations in CSF, usually 10% of that in the serum, are
increased 2 to 3-fold in some reported cases, suggesting
blood-brain barrier damage resulting in increased blood-
brain barrier permeability and CNS carnitine accumula-
tion.[16]
Without a clear pathophysiology explaining the associa-
tion between the uncommon afebrile seizures and the
much more common viral gastroenteritis in young chil-
dren, it remains possible that chance alone may lead some
children who develop seizures to have a concomitant
common viral illness. However, this seems unlikely, asPublish with BioMed Central    and   every 
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illustrated by the previous series published in Asian coun-
tries, describing this as a new and separate entity. In addi-
tion, it is hard to believe that, if chance alone explained
the association between seizures and a very common viral
infection highly prevalent outside Asia as well, this associ-
ation would not have been reported earlier in non-Asian
countries as well. Furthermore, estimating the incidence
rate of rotavirus gastroenteritis at 0.55 to 0.63 case/per-
son/year [17,18], equivalent to an incidence rate of 0.010
to 0.0121 case/person/week (0.55/52 weeks = 0.010;
0.63/52 weeks = 0.0121), for all 390 children under 5
years of age admitted to our hospital in the same period
with any type of seizure (febrile or not, including even
children with known epilepsy or neurologic disease), the
calculated expected number to develop a coincidental
convulsion the same week with an episode of gastroen-
teritis was 3.9 to 4.7 (390 ×  0.010 = 3.9; 390 × 0.0121 =
4.7), significantly less than the 14 reported cases (inci-
dence rate ratio = 0.28, 95% confidence intervals 0.07 to
0.91, p = 0.02). If only neurodevelopmentally normal
children with a first afebrile seizure were included in these
calculation, the resulting expected number with concom-
itant gastroenteritis would have obviously been even less,
making therefore a chance association very unlikely.
Conclusions
This report agrees with previous studies that afebrile sei-
zures related to acute gastroenteritis constitute a benign
condition and carry an excellent prognosis. Recognition
of this entity should lead to reassurance of the parents.
Investigations such as lumbar puncture, neuroimaging
and EEG may not be necessary in most cases and anticon-
vulsant therapy not always warranted. This report also
confirms the findings of previous studies that the progno-
sis seems to be reassuring.
Competing interests
None declared.
References
1. Solomon NH, Lavie S, Tenney BL, Blaser MJ: Campylobacter
enteritis presenting with convulsions. Clin Pediatr (Phila) 1982,
21:118-119.
2. Khan WA, Dhar U, Salam MA, Griffiths JK, Rand W, Bennish ML:
Central nervous system manifestations of childhood shigel-
losis: prevalence, risk factors, and outcome. Pediatrics 1999,
103:E18.
3. Arii J, Tanabe Y, Miyake M, Noda M, Takahashi Y, Hishiki H, Kohno
Y: Acute encephalopathy associated with nontyphoidal sal-
monellosis. J Child Neurol 2001, 16:539-540.
4. Nishimura S, Ushijima H, Nishimura S, Shiraishi H, Kanazawa C, Abe
T, Kaneko K, Fukuyama Y: Detection of rotavirus in cerebrospi-
nal fluid and blood of patients with convulsions and gastroen-
teritis by means of the reverse transcription polymerase
chain reaction. Brain Dev 1993, 15:457-459.
5. Komori H, Wada M, Eto M, Oki H, Aida K, Fujimoto T: Benign con-
vulsions with mild gastroenteritis: a report of 10 recent cases
detailing clinical varieties. Brain Dev 1995, 17:334-337.
6. Hongou K, Konishi T, Yagi S, Araki K, Miyawaki T: Rotavirus
encephalitis mimicking afebrile benign convulsions in infants.
Pediatr Neurol 1998, 18:354-357.
7. Abe T, Kobayashi M, Araki K, Kodama H, Fujita Y, Shinozaki T, Ushi-
jima H: Infantile convulsions with mild gastroenteritis. Brain
Dev 2000, 22:301-306.
8. Uemura N, Okumura A, Negoro T, Watanabe K: Clinical features
of benign convulsions with mild gastroenteritis.  Brain Dev
2002, 24:745-749.
9. Wang YC, Hung KL: Benign seizures associated with mild
diarrhea: clinical analysis of 20 cases. Zhonghua Min Guo Xiao Er
Ke Yi Xue Hui Za Zhi 1993, 34:451-457.
10. Lin SC, Hsu HY, Wang PJ, Lee CN, Chang MH, Shen YZ, Wang SM:
Rotavirus gastroenteritis associated with afebrile seizure in
childhood. Zhonghua Min Guo Xiao Er Ke Yi Xue Hui Za Zhi 1996,
37:204-207.
11. Li PH, Chi CS, Mak SC, Chen CH, Yang MT: Clinical analysis of 22
infants with afebrile cluster seizures. Zhonghua Min Guo Xiao Er
Ke Yi Xue Hui Za Zhi 1997, 38:203-207.
12. Huang CC, Chang YC, Wang ST: Acute symptomatic seizure dis-
orders in young children--a population study in southern Tai-
wan. Epilepsia 1998, 39:960-964.
13. Wong V: Acute gastroenteritis-related encephalopathy. J Child
Neurol 2001, 16:906-910.
14. Elomaa E, Lehtovaara R, Bardy A: Do the peptide hormones com-
mon to intestine and brain participate in the genesis of epi-
lepsy? Med Hypotheses 1978, 4:189-192.
15. Keidan I, Shif I, Keren G, Passwell JH: Rotavirus encephalopathy:
evidence of central nervous system involvement during rota-
virus infection. Pediatr Infect Dis J 1992, 11:773-775.
16. Shinawi M, Gruener N, Lerner A: CSF levels of carnitine in chil-
dren with meningitis, neurologic disorders, acute gastroen-
teritis, and seizure. Neurology 1998, 50:1869-1871.
17. Bartlett AV,III, Reves RR, Pickering LK: Rotavirus in infant-toddler
day care centers: epidemiology relevant to disease control
strategies. J Pediatr 1988, 113:435-441.
18. Grinstein S, Gomez JA, Bercovich JA, Biscotti EL: Epidemiology of
rotavirus infection and gastroenteritis in prospectively mon-
itored Argentine families with young children. Am J Epidemiol
1989, 130:300-308.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2431/4/2/prepub